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Abstract 
 
Background: Oral Health care is the most prevalent unmet health care need for disadvantaged US children; 
however, lack of access to oral health services continues to be one of the most important factors that 
contributes to oral disparities.  Medicaid programs provide dental coverage for children as part of the Early 
and Periodic Screening, Diagnostic, and Treatment Program (EPSDT) to reduce the burden of dental disease in 
children.  
Goals: The goals of this paper are to describe a new Medicaid initiative designed to increase oral preventive 
services in children younger than 6 years of age through reimbursement of non-dentist providers; describe the 
type of non-dentist providers who are involved in its implementation; compare the proportion of children who 
received dental preventive services by dentists to non-dentists during 2010 and 2011; and discuss the factors 
that affect the proportion of Medicaid eligible children who receive oral services by non-dentist providers.   
Methods: A background description of the EPSDT program and the concept of non-dentists providers are 
presented based on a literature review.  Using data from the National and State Annual EPSDT Participation 
Report (CMS-416), the American Academy of Pediatrics and a published article that presents the year of 
implementation of preventive initiatives for physicians for all 50 states and the District of Columbia in the USA. 
A univariate descriptive analysis of the key outcome variable (Proportion of eligible children in the EPSDT 
program who received any dental preventive service by  a non-dentist provider)  is presented, and then 
supplemented by bivariate analyses to examine the associations of several independent variables that 
represent program characteristics in each state (provider type, number of providers, months since 
implementation, comprehensiveness of program, and reimbursement level) with rates of service provision per 
month, stratified by year (2010 and 2011).  
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Results: A large variation in all estimates for use of preventive services was observed by provider type, which 
includes dental therapists and medical personnel, age and state in both years.  During FY 2010 and 2011, nine 
states (AR, AZ, DE, DC, HI, LA, NH, NJ and OK) had not implemented a policy for the reimbursement of 
preventive oral services delivered by non-dentist providers.  For FY 2010, 27.5% of eligible children received 
any preventive dental services by a dentist or under a dentist’s supervision, and 4.5% received services by a 
non-dentist provider. A slight increase was observed for the FY 2011 when 28.9% of children received 
preventive services by dentists and 5.0% by non-dentists.  In both years the percentage of children younger 
than one year who received preventive services by non-dentists (1.94% in 2010 and 2.39% in 2011) was larger 
than for dental providers (0.51 % in 2010 and 2011).  The number of non-dental providers in each state was 
the variable that showed the strongest association with the proportion of children receiving services per 
month but the relationship was not linear or consistent between the two study years.  For 2010 the 
proportion of children receiving services was statistically significant (p<.05) relative to the difference in 
number of providers;  it was highest for states with one or two non-dental providers delivering preventive 
dental services (.0046), lowest for states with three or four providers (.0011) and intermediate for states with 
greater than five providers (.0015).  For 2011, the test of significance of differences among categories of non-
dentist providers produced a p-value that approached significance (p=.059), but a trend that was quite 
different from 2010. The highest proportion of children who received preventive services was observed in 
states allowing three or four non-dental providers (.0013) and five or more providers (.0012), but was lowest, 
by almost half, for the states with one to two providers (.0007).    
Conclusions:  This paper demonstrates the contribution of non-dentists to providing greater access to 
preventive service among Medicaid children less than 6 years of age. While programs in states that allow non-
dental providers to deliver preventive dental services are having an effect on access to care, particularly 
among very young children in a few states, overall access is still limited. These findings are a first step and 
invite further research to measure the full impact of these initiatives on access to preventive dental care 
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among young children in the United States. Further analysis with a more complete set of predictor variables 
and adjustment for possible confounding among independent variables is necessary to better understand 
trends and associations in the delivery of preventive dental services by non-dental providers and how they 
compare to dental providers.   
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Introduction 
        Medicaid was first introduced in 1965 to provide health services to low income children, disabled and 
elders. The program combines federal and state regulations; however, states have autonomy to adapt 
eligibility criteria, policies and administrative procedures according to the state’s population needs and state 
budget as long as minimum Federal guidelines are met. For example, some states have included Medicaid 
children from higher income ranges and included more comprehensive benefits than required by Federal 
regulations.  Added to Medicaid in 1967, the Early and Periodic Screening, Diagnostic and Treatment (ESPDT) 
was developed as a pediatric intervention program in order to prevent diseases and detect correctable 
conditions and avoid costly health care services (Schneider et al., 2005).  The EPSDT program provides 
comprehensive health care services for children under age 21 who are enrolled in Medicaid. EPSDT is essential 
to ensure that children and adolescents receive appropriate medical, dental, mental health, developmental, 
and specialty services (Schneider et al., 2005).  Yet access to oral health services for children enrolled in 
Medicaid, a population group with historically high levels of disease, has been restricted in all states.   
       In 1998, the first State Medicaid program started to compensate primary care providers for fluoride 
varnish application as a way to increase access to preventive dental services starting at a very young age. 
Medical visits were very common in preschool-aged children enrolled in Medicaid, but extremely rare in 
dental offices.  After adoption and implementation in a number of states, this strategy to increase access to 
oral health preventive services, which includes screening and risk assessment, parental counseling and 
application of fluoride to children’s teeth, has become recommended practice in pediatric primary medical 
care.  By January 2012, 43 states had adopted a Medicaid policy to reimburse primary care providers for the 
provision of preventive dental services (Sams et al., 2012).  Congress made major statutory revisions to the 
EPSDT in the Omnibus Budget Reconciliation Act (OBRA) of 1989.  The modifications encompassed clarification 
of the requirements for dental services, which include a definition of dental services as the relief of pain and 
infections, restoration of teeth and maintenance of dental health, the requirement that dental services be 
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provided at intervals that meet reasonable standards of dental practice, and that dental examinations are 
provided as medically necessary to control the existence of illness.  To reduce duplication and potential under-
counting of dental services, CMS revised the form again in 1999 by incorporating the reporting of the overall 
number of children receiving dental services and the number receiving preventive dental services specifically, 
stratified by age groups.  Since 1999 the CMS-416 Report includes the total number of eligible, unduplicated 
children who receive any dental service, preventive service or treatment service (Wall, 2012; Schneider et al., 
2005).  With 2010 Fiscal Year reporting, the Form was further modified to include reporting of services by non-
dentists in response to the increasing number of state Medicaid programs reimbursing for these services.  
Data derived from the CMS-416 Report are essential for the assessment of services provided to eligible 
Medicaid and Children’s Health Insurance Program (CHIP) populations, utilization of resources, and for making 
improvements in the administration and delivery of services.  Furthermore, stakeholders and advocates can 
use these reports to compare dental utilization rates across states or in non-Medicaid populations to evaluate 
the level of dental services utilization in these public insurance programs.             
Goals 
       The goals of this paper are to describe a Medicaid initiative to increase oral preventive services in children 
younger than 6 years old through the EPSDT program, describe the type of non-dentist providers who are 
involved in this implementation, compare the proportion of children who receive dental preventive services 
by dentist to non-dentists during 2010 and 2011, to provide an analysis of non-dentist providers deliver of 
preventive dental services in each state in the USA and to examine the influence of factors that affect the 
proportion of children who receive dental preventive services by non-dentists providers in each state.  Results 
will be useful in determining implementation rates of non-dentists who only recently began providing these 
services and the impact of these initiatives on access to preventive dental care among young children in the 
United States. 
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Prevalence of Dental Caries in Children 
       Dental caries is the leading childhood infection in the United States and the most prevalent chronic 
disease among children. Although dental caries in the pediatric and adolescent population has consistently 
declined in the United States, it is still the most common childhood disease, five times more common than 
asthma, seven times more common than hay fever (Donahue et al.,2005), four times more common than early 
childhood obesity, and 20 times more common than diabetes.  Epidemiologic data from national surveys 
clearly indicate that dental caries is highly prevalent and increasing in poor and near poor US preschool 
children and is largely untreated in children under age three (Tinanoff et al., 2009). Those children with caries 
experience have been shown to have high numbers of teeth affected.  Consequences of early childhood 
cavities include a higher risk of new carious lesions in both the primary and permanent dentitions, (Al-Shalan 
et al., 1997) hospitalizations, emergency room visits, increased treatment costs, risk for delayed physical 
growth and development, loss of school days, diminished ability to learn, and diminished oral health-related 
quality of life (Kanellis et al., 2000). 
 Dental caries is an infectious, communicable disease resulting in destruction of tooth structure by acid-
forming bacteria found in dental plaque, an intraoral biofilm, in the presence of sugar.  The etiology of dental 
caries is very complex. It is a  multifactorial disease and has a close relationship to a number of risk factors, 
such as past caries experience, plaque accumulation, oral hygiene practice, dietary habits, attitude and health 
beliefs, mental or physical disabilities , saliva quality and quantity, medications, fluoride exposure, immune 
system, socio economic status, and tooth morphology(Guzman et al., 2005).                                                  
 According to the 2007 Report by the Centers for Disease Control and Prevention, cavities have increased for 
toddlers and preschoolers. Cavities in children ages 2 to 5 increased from 24 percent to 28 percent between 
1988-1994 and 1999-2004 (Dye et al., 2007).  For children ages 2 to 5, 70% of the caries is found in 8% of the 
population (Macek et al., 2004)  
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Oral Prevention Initiatives 
       It is well established that social injustice affects the prevalence and severity of oral diseases among 
vulnerable populations, resulting in wide disparities in access to care.  Some of the disadvantaged groups that 
still maintain poor oral health status in the USA are children, elderly, low income people, poorly educated 
communities, medically compromised, immigrants, pregnant women residents of rural areas and racial and 
ethnic minorities among others.  Unfortunately, children are just one of the many vulnerable and underserved 
populations that face persistent, systemic barriers to accessing oral health care.  The Institute of Medicine 
published a report evaluating data from 2008, establishing that 4.6 million children or 1 out of every 16 
children in the United States did not receive needed dental care because their families could not afford it 
(Institute of Medicine, 2011).  Lack of access to oral health care contributes to profound and enduring oral 
health disparities in the United States.  Access is hampered by a variety of social, cultural, economic, 
structural, and geographic factors.   Oral health care may be the greatest unmet health need of children in the 
United States. Even though oral health is recognized as being an essential part of overall health (Gorbova, 
John, 2004), it has too often been overlooked and neglected.  
 In order to enhance oral access and to improve the oral health needs of low income populations, Medicaid 
programs have developed strategies to increase access to preventive care, reduce the burden of dental 
disease in very young children and improve dental referrals based on detection of risk factors or disease 
(Lattice et all. 2012).  The institute of Medicine has recommended several strategies to increase access to oral 
health care in America for vulnerable and underserved populations. These initiatives encompass the 
elimination of barriers that contribute to oral health disparities, the prioritization of oral prevention and 
health promotion, the collaboration of multidisciplinary teams working across the health care system, the 
delivery of oral health services in diverse settings and the reliance on a diverse and expanded array of 
providers who are competent, compensated, and authorized to provide oral care (Institute of Medicine et al., 
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2011).  State Medicaid programs have implemented strategies to expand the role of primary health care 
providers to screen pediatric oral disease, provide fluoride therapy and parental counseling (Lattice et al., 
2012).  Although these strategies have increase access to preventive oral services for children in some states, 
they need to be widespread nationwide and among health professional
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Medicaid EPSDT Program  
       The CMS has been working with its Federal and State partners, as well as the dental and medical provider 
communities, children’s advocates and other stakeholders to improve access to pediatric dental care.  CMS 
views oral health as inseparable from overall health and dental care is an essential element of primary care for 
children. (CMS, 2011 Report).  Although states struggle with low utilization of dental services by children 
enrolled in public programs, since the passage of the Children’s Health Insurance Program Reauthorization Act 
of 2009 (CHIPRA), all children in the Children’s Health Insurance Program (CHIP) will have a base level of dental 
coverage included in their benefit package, which includes oral preventive, emergency and treatment services.  
Since CHIP’s creation in 1997, states that operate Medicaid expansion (M-CHIP)2 programs were required to 
provide dental coverage as part of the Early and Periodic Screening, Diagnostic, and Treatment Program 
(EPSDT) mandated benefits offered to children (Dolatshahi,2011). The Early and Periodic Screening, Diagnosis, 
and Treatment (EPSDT) was created in  1967 to ensure that children in low-income families who are covered 
by Medicaid have access to comprehensive and periodic evaluations to target health conditions and problems 
for which growing children are at risk (Peters et al., 2006).  EPSDT serves approximately 30 million children in 
low-income families, a number expected to rise with increased Medicaid eligibility owing to the Affordable 
Care Act of 2010 (Hom et al., 2013).   
       EPSDT is essential to ensuring that children and adolescents receive appropriate preventive, dental, 
mental health, developmental and specialty services.  As a joint federal and state program, Medicaid is 
operated by states within broad federal requirements. Since states select the populations to cover and the 
services provided, they create programs that differ from state to state (Hom et al., 2013).  However, all states 
are federally mandated under EPSDT to cover comprehensive dental services for children and young adults 
(younger than 21 years). Dental services include relief of pain and infections, restoration of teeth and 
maintenance of dental health and they should be provided at intervals that meet reasonable standards of 
dental practice, as determined by the state after consultation with recognized dental organizations involved in 
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child health care.  Furthermore, each state’s dental periodicity schedule should include recommended 
intervals for periodic examinations and preventive services. The periodicity schedule for other EPSDT services 
such as general health screening services may not govern the schedule for dental services. Infants and young 
children receive oral screening services as part of their physical examination, fluoride application and they 
should be referred to qualified dental health personnel for clinical and if necessary radiographic examinations 
and further assessments of associated risk factors (CMS, 2004). 
       Currently, indicators of dental care access such as information on the frequency and the type of services 
children receive (e.g., preventive or treatment services) are the primary quality measures used in dentistry. 
While this is not ideal, it is a place to start.  For example, States can learn important information about their 
oral health services by examining the percentages of children receiving dental services (CMS, 2011 Report).  
       The EPSDT CMS-416, the annual EPSDT report, is a key source of data on children’s use of oral health 
services in Medicaid/CHIP and provides the primary mechanism to assess public insurance coverage and the 
effectiveness of dental services to children in State Medicaid programs.  It includes data from all States and 
the District of Columbia for children enrolled in Medicaid, as well as for children covered by CHIP in the 34 
States in which CHIP is implemented in whole or in part through a Medicaid expansion.  The CMS-416 report 
includes basic information on participation of children in Medicaid. Each state reports on the number of 
children by age group who are provided child health screening services, referred for corrective treatment, and 
who received dental services.  (CMS, 2011 Report).   
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Unmet Oral Care for Children and the Need for Non-dentists Providers 
       Oral Health care is the most prevalent unmet health care need for disadvantaged US children, yet oral 
access continue to be one of the most important factors that contribute to oral disparities.  Access to oral 
health care for children is an important concern that has received considerable attention since the publication 
of “Oral Health in America: A Report of the Surgeon General” in 2000 (AAPD, 2011). This report corroborates 
the negative impact that oral disease has on daily activities as it diminishes the quality of life.  It also 
establishes a framework for action by encouraging multidisciplinary collaboration among health care 
professionals, communities, policy makers and by changing the perception of oral health and disease among 
health providers.  Two groups of non-dentist providers have been proposed to address this unmet need: 
 Medical personnel 
 Dental therapists 
  Medical Personal 
       One initiative proposed in this report was to encourage non-dental professionals, such as medical doctors, 
nurses, physician assistants and allied health providers to contribute to enhancing oral health by including oral 
examination as part of a general medical examination, advising patients in oral health prevention and referring 
patients to oral health practitioners (US DHHS, 2000). Since infants and children are seen by their primary care 
provider frequently during the first two years of life, there is an opportunity for these practitioners to promote 
oral health (Mouradian et al., 2003) by screening for dental disease, providing fluoride therapy, offering 
counseling to parents and referring children for dental care. The non-dentist professionals include: medical 
doctors, general practitioners, nurse practitioners, physician’s assistants, registered nurses, licensed practical 
nurse, advance registered nurse practitioner, public health nurse, medical assistant, and certified medical 
assistant.  This initiative had been supported by The American Academy of Pediatric Dentistry, the American 
Academy of Pediatrics, the American Dental Association, and the American Association of Public Health 
Dentistry which recommend establishing a dental home and initiating preventive interventions starting at one 
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year of age. Particularly, for children under 6 years old, because of the low level of dental visits even with 
dental insurance, it is imperative that pediatricians and medical personal who provide primary care  promote 
children's oral health ( Oh, Fuller, 2011).  
       One major limitation to achieving this goal is that the number and distribution of dentists in the United 
States contribute to the inadequate access to care for children in greatest need. The dentist/population ratio 
is declining from its peak of 59.5/100,000 in 1990 and will drop from the current 58/100,000 to 52.7/100,000 
in the year 2020, which correspond to a decline of 10 percent (Nash, 2009).  Another problem that 
exacerbates the access issue is the location of dental practices. The overwhelming majority of dentists practice 
in suburbia, with few practicing in the rural and inner-city areas where children with the greatest need live. In 
fact, the number of federally designated shortage areas has more than doubled from 792 in 1993 to 1,895 in 
2002 (Nash, 2009). There are approximately 4,600 dental professional shortage areas, which are based on a 
dentist to population ratio of 1: 5,000 (HRSA,n.d).  
 Dental Therapists 
       In order to tackle the problem of oral access among underserved populations, one strategy that has been 
implemented in a few states is the introduction of dental therapists to the dental practice.    Although they 
work in more than 50 countries, including Canada and Britain, Minnesota and Alaska are the two states in 
which midlevel dental providers are licensed to work as part of the dental team. In Minnesota, dental 
therapists work in a variety of settings (Pew Charitable Trust, 2013).  The Alaska Native Tribal Health 
Consortium introduced dental therapists to care for Alaska Natives in tribal villages in 2005. In 2009, the state 
of Minnesota authorized the training and practice of dental therapists to care for underserved segments of its 
population, with the first dental therapists entering practice in2011 (Mathu-Muju, 2011).  Dental therapists 
are mid-level providers comparable to a Physician Assistant or a Nurse Practitioner. Their training consists of a 
two-year educational program that provides them with the competency based skills to meet the majority of 
basic dental care needs of Alaska Native communities.  Dental therapists limited scope of practice includes 
patient and community based preventive dental care, basic restorations, and uncomplicated extractions while 
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working under the supervision of a dentist (DENTEX, 2012).  The introduction in the United States of dental 
therapists has been controversial since there is no evidence based on science or data that supports adding 
midlevel- practitioners to the dental workforce actually improves access or lowers the cost of care; on the 
contrary, it will create a two-tiered system (Georgia Dental Association, 2010). 
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Research Study Goals 
        In addition to describing how the use of non-dentist providers improves access to preventive dental care 
among children, one of the most important goals of this master’s paper is to examine the influence of factors 
that affect the proportion of children who receive dental preventive services by non-dentists providers in each 
state. In order to meet these goals a research study using secondary data was analyzed. The overall goal of 
this research study was to analyze the number of non-dentist providers who deliver preventive dental services 
in each state in the USA and to examine the influence of factors that affect the proportion of children who 
receive dental preventive services by non-dentists providers in each state. The factors analyzed here are:   
 months since implementation,  
 reimbursement rates,  
 number of non-dentist providers,  
 type of providers, training and preventive services provided. 
This study is a follow up of an independent research project as a fulfillment of my PHLP practicum experience 
during the summer semester of 2012 under the direction of Dr. Gary Rozier, in the Department of Health 
Policy and Management. The statistical part of this study was conducted by Dr. Vaishnavi Bhaskar and directed 
by Dr. Gary Rozier.  The purpose of this research was to evaluate the proportion of Medicaid eligible children 
younger than six years old who received oral preventive services by dentist and non-dentist providers in 2010.  
The results of my practicum showed that the proportion of children receiving preventive dental services was 
much lower than expected. Specifically, it was found that that 27.56% of children received preventive services 
by a dentist, and 4.52% obtained preventive services by a non-dentist provider. These low percentages 
suggested that use of dental care supervised or provided by a dentist does not follow the guidelines of the 
American Academy of Pediatrics (AAP).  According to the AAP, children should have their first dental visit by 
age one.  Furthermore, low adoption and implementation rates by primary care providers are observed in 
spite of Medicaid policies in almost every state to reimburse non-dentists providers.   This initial analysis of 
  
16 
information was used as a baseline data to develop a follow up study with an additional year of data and an 
examination of the association of factors that contribute to low adherence of preventive service in Medicaid 
programs. 
This follow up study sought to: (1) determine  state and national estimates for the percentage of children 0-5 
years of age enrolled in Medicaid who use dental services provided by or supervised by a dentist for the 
Federal Fiscal Years 2010 and 2011, (2) determine state and national estimates for the percentage of children 
0-5 years of age enrolled in Medicaid who use dental services provided by a non-dental provider for the 
Federal Fiscal Years 2010 and 2011, (3) compare the number of preventive dental services delivered by non-
dentist providers to the number of dental preventive services delivered by dentists overall and by age 
category for each year, and (4) explore whether reimbursement rates, year of implementation of a dental 
preventive initiative, number and type of non-dental providers and training required have an association on 
the number of children who receive dental preventive services by non-dentists providers.  
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Data Analysis, Population, Source and Methods 
Description of target population 
        Medicaid and the Children’s Health Insurance Program (CHIP) provide health coverage to more than 31 
million children and adolescents under age 21, including half of all low-income children in the U.S. The federal 
government sets minimum guidelines for Medicaid eligibility but states can choose to expand coverage 
beyond the minimum threshold. In addition, all states have expanded coverage for children through the 
Children’s Health Insurance Program.  This study included the Medicaid/CHIP children five years of age and 
younger, enrolled for 90 consecutive days, grouped into the following categories: ages <1 year, 1-2 years and 
3-5 years. Data and Sampling Methods    
       The dataset was obtained online by free download from the CMS Website (Medicaid, EPSDT data).  Data 
for this analysis was extracted from the National and State Annual EPSDT Participation Report (CMS-416) for 
the Federal Fiscal Year 2010 (October 2009 – September 2010), the Federal Fiscal Year 2011 (2010 – 
September 2011) and selected for the group of ages <1, 1-2 and 3-5. The dataset included lines 1b, 12b and 
12f from the Form CMS-416, which correspond to the total individuals eligible for EPSDT for 90 continuous 
days, the total eligible receiving preventive dental services and the total eligible receiving oral health services 
provided by a non-dentist provider.  Reimbursement rates, type of non-dentist providers, services provided 
and training were extracted from the reimbursement chart for preventive services by non-dental professionals 
from the American Academy of Pediatrics (AAP, n.d). The year of implementation of preventive initiatives for 
physicians for every state was extracted from a published article including results of a national survey of all 
state Medicaid programs. (Sams et al., 2012).   
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Outcome measure 
        All 50 states and the District of Columbia in the USA were our units of observation. The key outcome 
variable in all analyses is the proportion of eligible children who received prevention services in each state and 
overall, expressed as either an annual rate or per month since non-dental program implementation.  
Independent Measures 
       Independent continuous variables were: months since implementation, annual dollars reimbursed to non-
dentist providers, number of non-dentist providers, and categorical variables were: types of providers 
(pediatric health care professionals), training and services provided.  
Statistical analysis methods 
 
 
        A detailed univariate descriptive analysis is presented first, and then supplemented by bivariate analysis 
to examine the influence and associations of the independent variables on the outcome and to compare the 
results between the years 2010 and 2011.  The proportion of children who received preventive services per 
month was compared among the various levels of the independent variables. Statistical significance was 
assessed using an F test at the five percent significance level (Weintraub et al., 1994). STATA Version 12 was 
used for the statistical analysis (Acock, 2008). To carry out bivariate analyses and allow statistical significance 
tests via the F-Test each independent variable was categorized in groups as follows:   
Months of implementation of the program: 0 months, 1-24 months, 24 -48 months and more that 48 months; 
for reimbursement rates, we averaged the rates between varnish fluoride and oral exam and categorized 
them as no program implemented, rates $1.00- $17.00, $18.00- $32.00 and more than $33.00; for type of 
non-dentist provider we categorized them as no program implemented, only physicians (MD, DO), physicians 
and physicians extender(MD,DO,NP,PA,NR,ARNP,FNP,CRNP) and the last group included physicians, physicians 
extender and nurses( MD,DO,NP,PA,NR,ARNP,FNP,CRNP,PHN,ARNP,APN,FQHC,CMA); for number of non-
dental providers, we categorized them as no program implemented, 1-2 providers, 3-4 providers and greater 
than 5; for service provided, we categorized it as no program, only fluoride varnish and fluoride varnish in 
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addition to oral exam reported as risk assessment, anticipatory guidance or family oral health evaluation; and 
for non-dentist training, we just defined categories as no program implemented, mandatory training, not 
training required and not reported. 
  We defined the following hypothesis for each variable: 
1. There is an association in the proportion of children who received preventive services by non-
dentist in each state and the number of months since program implementation. 
2. There is an association in the proportion of children who received preventive services by non-
dentist in each state and reimbursement rates. 
3.  There is an association in the proportion of children who received preventive services by non-
dentist in each state and type of providers. 
4. There is an association in the proportion of children who received preventive services by non-
dentist in each state and number of non-dental providers. 
5. There is an association in the proportion of children who received preventive services by non-
dentist in each state and service provided. 
6. There is an association in the proportion of children who received preventive services by non-
dentist in each state and provider training. 
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Results  
         Among the 12,385,175 children 5 years of age or younger in the United States who were eligible for 
EPSDT for at least 90 continuous days, 3,412,882 (27.56%) received preventive dental services provided by a 
dentist or under a dentist’s supervision during FY 2010. In comparison, 561,408 children of the same age, or 
4.53% of the number of eligible children, received preventive dental services from a non-dentist provider (See 
Figure1, Table 1 at the end of this paper). During FY2011, among the 12,166,764 children 5 years of age or 
younger in the United States who were eligible for EPSDT for at least 90 continuous days, 3,517,621 (28.91%) 
received preventive dental services by a dentist or under a dentist’s supervision and 608,799 (5.00 %) received 
preventive dental services from a non-dentist provider.  In 2011 an increase is observed in the number of 
children who received preventive dental services by dentists and non-dentist providers for every group of age.  
For the group of age younger than one year who received preventive services by non-dentists, we observed 
higher proportions in both years in comparison to dentist providers.  
 This study’s findings suggest that having implemented the EPDST program slightly increased the proportion of  
children who receive preventive dental services by dentists and non-dentists providers from 2010 to 2011.   
A large variation in all estimates for use of preventive services was observed by provider type, age and state 
(See tables 2A, 2B at the end of this paper). Tables 2A and 2B present the total of eligible children receiving 
dental preventive services by dentist and non-dentist providers for each state and the percentages by group of 
age in 2010 and 2011.   The five states that shown the largest percentage of total children enrolled receiving 
dental preventive services by dentists for the FY 2010 were Hawaii (44.33%), Washington (43.95%), 
Connecticut (41.27%), Illinois (38.69%) and Vermont (37.32%); for the FY 2011, were Washington (47.57%), 
Connecticut (45.05%), Illinois (41.87%), Colorado (39.95%) and Maryland (39.95%).  For the group of non-
dentist providers, Iowa(27.02%), Rhode Island(24.36%), North Carolina(20.07%), Washington(17.22%) and 
Missouri(16.51%) shown the largest percentage of children enrolled during the FY2010, and the five states for 
the FY 2011 were Iowa (28.36%), Washington (24.73%), North Carolina(19.92%), Maine(16.10%) and 
Wisconsin(13.88%).  
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Bivariate Analysis 
       Tables 3 A and B, which are attached at the end of this paper, present the bivariate associations between 
the proportion of children who receive preventive services and each of independent variables of interest, as 
described in the hypothesis tests listed above; it also presents the results of the F-tests; all results are 
presented separately for the FY 2010 (Table 3A) and 2011(Table 3B).  A review of the data in this table includes 
an assessment of the statistical significance of the F test, separately for each year. But it also includes a 
descriptive analysis of trends, by analyzing the variation in proportion of children who receive preventive 
services across the categorized levels of each independent variable within each year and across both years. 
The table shows the association between every variable and the proportion of children who receive 
preventive services by non-dentists per month.   
Months since implementation approached significance in 2010 (p=.052) and did not show statistical 
significance in 2011. However the trend was not linear; the proportions did not increase consistently as 
number of months increased.  We observed an increase in the proportion of children who received preventive 
services in both years for the states that implemented the program between one and 24 months and a 
decrease in the proportion of children for the states that implemented the program for more than 24 months.  
Reimbursement rates did not show statistical significance; however we observed a trend that indicated that as 
reimbursement rates increased (from less than $18 to both categories representing greater than $18) there 
was a slight increase in the proportion of children who received preventive services for both years.  The type 
of providers did not show statistical significance, in both years the proportion of children who received 
preventive treatment was lowest for the categories that presented more types of dental providers.  The 
number of non-dental providers was the only variable that yielded statistical significance, but had 
contradictory trends for 2010 vs. 2011. For 2010 the proportion of children was higher for the category of 
providers ranging from one to two (.0046), decreased for the category of providers ranging from three to four 
(.0011) and slightly increased for the category of providers greater than five (.0015).  For 2011, the test of 
significance of differences among categories of non-dentist providers produced a p-value that approached 
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significance (p=.059), but a trend that was quite different from 2010. The higher proportion of children who 
received preventive services was observed for the category of providers ranging from three to four (.0013) and 
five or more (.0012) but was lowest, by almost half, for the number of providers ranging from one to two 
(.0007).  The service provided did not show statistical significance, for 2010 there was no variation on the 
proportion of children who received prevention services between the states that offered only fluoride varnish 
and the states that combine fluoride varnish and comprehensive exam. In 2011 the proportion of children who 
received prevention services was largest for the states that offered fluoride varnish and a comprehensive 
exam.  Provider training did not show statistical significance, for both the proportion of children who received 
prevention services was higher in the states that did not require training. 
In summary, I have described the services provided by the EPDST program and presented a detailed review of 
the key outcome of this program, the proportion of preventive dental services provided to children less than 
six years of age  The patterns of association observed in the bivariate analyses between the outcome variable 
and each independent factor are not consistent; our strongest finding was the association between the 
increase in proportion of children who received preventive services to the increase in the number of 
providers.  This study will require a further analysis to understand the trends and associations with adjustment 
for possible confounding among independent variables.  A subsequent multi-variable regression analysis will 
be conducted to help us understand the factors that affect the proportion of children receiving preventive 
services by non-dentist providers in the states that have implemented the program.           
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Discussion  
       The national and state percentages presented in this Masters’ paper yield information about children’s 
access to dental care and show the overall size of the population receiving oral health services by dentists and 
non-dentist providers. These data may be used to help identify low levels of Medicaid performance and to 
improve the administration of services and the efforts to improve dental utilization among dentists and non-
dentists providers. Additionally, it can be used as a baseline to evaluate the progress being made toward 
preventive oral health goals proposed by CMS.  This is the first attempt to determine national estimates for 
the delivery of preventive dental services by non-dentists, a recent innovation in the delivery of oral health. 
Within this paper is included a detailed, although not complete, analysis of CMS-416 data to assess the level of 
utilization of preventive dental services provided to children younger than six years of age by non-dental 
providers.  Although there are some inconsistencies in the current data presented in the bivariate analysis 
between the outcome variable and each independent factor; our strongest finding was the association 
between the increase in proportion of children who received preventive services to the increase in the 
number of providers. This important finding needs to be explored in detail and be considered to reinforce 
implementation of preventive services by non-dentist providers.  A subsequent multi-variable regression 
analysis will be conducted to help us understand the factors that affect the proportion of children receiving 
preventive services by non-dentist providers in the states that have implemented the program.           
 The overall results of this study are consistent with the CMS analysis of 2007 data that show relatively high 
rates of dental use for children younger than 3 years of age in some states.  These higher rates of utilization 
likely resulted from the implementation of innovative early intervention programs in these states.  The 
“ABCD” program in Washington State provides higher fees to dentists trained in early childhood oral health 
care and offers preventive and restorative services for children up to age five.  “Into the Mouths of Babes” 
program in North Carolina, trains medical providers (physicians, physician assistants or nurse practitioners) to 
provide oral evaluation, parental counseling and fluoride varnish application from Medicaid children up to 
  
24 
three years of age.  The program also promotes referral between primary care medical providers and dentist, 
thus increasing use of dentist services.  The “Hawk-I” Health program in Iowa provides low cost health care 
coverage for children under 19 years of age in families with limited incomes who are not covered by health 
insurance or Medicaid. This program provides vision, dental and mental services. It also facilitates care 
coordination and parental education (Edelstein, 2012).  The I-Smile dental home initiative began helping Iowa 
children and their families in 2006. Program activities also include offering preventive dental services, training 
health care providers, and providing community outreach and oral health education. In 2010, nearly 57,000 
children benefited from I-Smile services. The dental-only option under hawk-I provides assistance to more 
Iowa families who lack coverage for routine and emergent dental care for their children. Through a state 
Medicaid policy that allows physician and nurse practitioners to bill for fluoride varnish applications 65 
percent more Iowa children under six years old are receiving important dental services to prevent disease and 
limit future restorative treatment costs (IDPH, 2011). 
       At the time of this study, nine states (AR, AZ, DE, DC, HI, LA, NH, NJ and OK) had not implemented a policy 
for the reimbursement of preventive oral services delivered by non-dentist providers.  Alaska and Tennessee 
started Medicaid reimbursement on 7/1/2010 and 2011 respectively, and do not have any services reflected in 
the CMS-416 Report for FY 2010.  With the exception of NC, RI, IA, WA, and MO, states have low rates of 
services by non-dentists (<20%).   
The five states with the lowest rates for preventive services by or under dentist supervision in 2010 were:  ID, 
FL, KS, WI, and IN. In 2011, the rates for FL, WI and ID still remain low with the addition of ND and MO.  These 
results may be attributable to budget constraints that limit the implementation of new initiatives, low 
reimbursement rates, lack of explanations and communication for denied dental claims, claims processing 
time delays, paperwork, and complexity of filling dental claims.  As reported by Bugis, low Medicaid 
reimbursements cause a decrease in the participation of dentists (Bugis, 2012). A survey mailed to Medicaid 
dentists in Louisiana found that they were not satisfied with Medicaid low fees, delays in receiving payments, 
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unreasonable denial of payments, and complications in filling paperwork (Shulman et al., 2001).   According to 
Nainar, Connecticut dentists were unwilling to accept new Medicaid children into their practices mainly 
because of the low reimbursements rates for children.  In North Carolina, only 16 percent of dentists 
participate in the Medicaid program (Nainar, 2000). 
The low percentage of children, younger than six years who received dental preventive services by a dentist 
(27.56% in 2010 and 28.91% in 2011) may be attributed to low numbers of dentists who participate in 
Medicaid as well as unwillingness to treat children. In comparison, only (4.52% in 2010 and 5% in 2011) 
received dental preventive services by non-dentist providers, which may be explained by lack of 
implementation of the EPSDT program in every state as a result of budget restrictions, prioritization of medical 
services over dental preventive services by non-dentist providers and the lack of inclusion of dental screenings 
during medical visits due to time constrictions and classification of dental screenings as low relevance.  The 
low percentage of children who receive preventive dental services in the United States suggests the need to 
identify causes and to adopt methods to improve Medicaid processes and outcomes. For instance, 
interventions focused on providers such as an improvement in collaboration and communication between 
physicians and dentists on referral partnership will help assure the utilization of preventive services (Quinonez 
et al., 2008).  Also, policies directed to the provision of services such as an increase in reimbursement fees for 
oral prevention and the implementation of reminders of oral screenings during the EPSDT visits could have an 
impact on the provision of services and help ensure that non-dentist providers offer oral preventive care. 
Connecticut is an example of how reimbursement rates increased participation of dental providers and the 
proportion of children receiving dental services.  In 2008, the Legislature and Governor appropriated $20 
million for increasing reimbursement fees paid to dentists participating in Medicaid. This implementation 
effectively increased the participation of dental providers from 150 to more than 1000 as well as the number 
of children who receive dental services (Davis, 2010).  
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  Lastly, continued reporting of the provision of preventive dental services by provider type and continuous 
monitoring of CMS-416 reports is needed to help improve the quality of dental preventive services.  In order 
to evaluate the estimates provided in the CMS-416 Report, it is important to identify the type of non-dentist 
providers who can provide preventive oral services in each state.  We assume that most of the services 
reported for non-dentists are provided by physicians, nurses, physicians’ assistants and nurse practitioners.  
However, dental practice acts in a number of states permit services to be provided by other providers who are 
not dentists or are not practicing under the supervision of dentists.  These providers include dental therapists, 
independent practicing dental hygienists and denturists.  Further, some oral surgery services provided by 
physicians might be included in the non-dentist category.  Because the instructions for completing the CMS-
416 Form are not clear in this regard, available estimates that report non-dentist services separately might not 
discriminate adequately according to the type of provider.  It is thus difficult to target the groups that might 
need intervention.  A survey is needed to determine the type of non-dentist providers in every state that are 
included in the CMS-416 Report. 
Limitations of data 
       Data for this study was obtained from different sources, the CMS-416 report, the reimbursement chart for 
preventive services by non-dental professionals from the American Academy of Pediatrics and a published 
article that presents the year of implementation of preventive initiatives for physicians for every state (Sams 
et al., 2012).   
 The information for every variable came from a small sample, 50 states and the District of Columbia; the data 
have been obtained from surveys distributed to the Medicaid programs in every state and presented non-
response bias.  Additionally, there may be some lack of precision for categorical variables as some 
respondents might have been asked to recall information about events before they were employed in their 
positions; also lack of knowledge about the preventive initiative might have led respondents to choose the 
“don’t know” option (Sams et al., 2012).  The CMS- 416 report presents limitations in the collection of 
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information such as incomplete data.  Some states do not submit the required CMS-416s on time or at all.  
Furthermore, the data may include inconsistencies. For instance, some states inappropriately reported oral 
health assessments conducted in group settings, such as those performed by nurses or other non-dentist 
health providers in schools, as dental examinations.  Also, States have reported that discrepancies exist 
between managed care plans and state Medicaid agencies in the definitions of ESPDT services (Medicaid, 
2007).  Another caveat of the data is the undercounting of utilization that occur in states with large 
populations of children receiving services on a prospective payment basis such  is the case of Federally 
Qualified Health Centers and /or Indian Health Service facilities (Schneider et al., 2005).  The exact impact of 
these limitations cannot be quantified; however, it needs to be considered in making conclusions about the 
present study and the design of future studies on this topic. 
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Conclusions  
         This paper demonstrates the contribution of non-dentists to providing greater access to preventive 
dental services among Medicaid children less than 6 years of age. While programs in states that allow non-
dental providers to deliver preventive dental services are having an effect on access to care, particularly 
among very young children in a few states, overall access is still limited. The data presented here indicate that 
use of dental care supervised or provided by a dentist for preschool-aged children does not follow the 
guidelines of the American Academy of Pediatrics (AAP).  According to recommendations by the AAP, children 
should have their first dental visit by age one.  Based on CMS data reported for FY 2010, 27.56% of children in 
the United States 5 years of age or younger received any preventive dental services by a dentist or under a 
dentist’s supervision, and 4.52% received services by a non-dentist provider.  A slight increase was observed 
for the FY 2011, 28.91% received preventive services by dentists and 5.00% by non-dentist.  Large variations in 
the provision of preventive dental services were observed across ages and states.   State-level estimates 
contained in the CMS-416 Report can be used to evaluate the dissemination of successful models to expand 
oral health preventive care.  Although Medicaid programs in most states have adopted a policy to reimburse 
non-dentists for the provision of selected preventive dental services, the percentage of children obtaining 
these services is low, suggesting low adoption and implementation rates by primary care providers.   
Multiple interventions should be established to increase the percentage of children who receive oral 
preventive services and to achieve a nationwide coverage.  These interventions include: 1)  increase the 
number of non-dentist providers by encouraging a greater involvement of health care professionals on oral 
health prevention and promotion; 2)  increase reimbursement rates by partnership with key private 
stakeholders and agencies that provide funding support to oral preventive initiatives and 3) assess dental 
preventive services by evaluating CMS-416- report and obtaining feedback from parents of enrolled children 
about  preventive services provided.  
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These findings are a first step and invite further research to measure the true impact of these initiatives on 
access to preventive dental care among young children in the United States. Additional study of these issues is 
required to have a true measure of impact and in order to make policy recommendations. Further analyses 
that include more years of data and more complex methodology, such as multiple regression analyses are 
necessary to better understand trends and the key factors that need to be emphasized to increase the 
provision of dental preventive services by non-dentists providers.  Prior to such analyses greater attention will 
need to be paid to ensure the highest level of response and quality of state reported data on the provision of 
these services.   
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Figure 1. Percentage of Children Younger than 6 years by Age Group Receiving Preventive Services by 
Dentist(D) and Non-dentist (ND) for FY 2010 and 2011 
 
 
 
 
 
 
Table 1. Percentage of Children Younger than 6 years by Age Group Receiving Preventive Services by Dentist(D) 
and Non-dentist (ND) for FY 2010 and 2011 
Fiscal 
Year 
 
Dentist Provider Non- Dentist Provider 
Age Group Age Group 
D<1 D 1-2 D 3-5 Total* ND<1 ND1-2 ND3-5 Total* 
2010 0.51 13.65 46.20 27.56 1.94 6.11 3.12 4.52 
2011 0.51 14.63 47.17 28.91 2.39 7.87 3.73 5.00 
*Eligible Children for 90 consecutive days 
 
 
 
 
* Eligible for 90 consecutive days receiving preventive services by 
dentist 
⁺ Eligible for 90 consecutive days receiving preventive services by non-
dentists 
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Table 2A. Percentage of Children 0-5 years of Age Receiving Preventive Dental Services (RPDS) by provider type and child age FY 2010 
    
              
   
  
   Dentist     Non-dentist    
State Enrolled. RPDS % R.P.D.S <1 1-2 3-5 RPDS  %R.P.D.S <1 1-2 3-5 
Alabama 209,047 70,516 33.73 0.15 19.37 56.05 4,964 2.37 1.44 5.47 0.24 
Alaska 7,527 7,527 24.07 0.69 11.65 42.33 0 0.00 0.00 0.00 0.00 
Arizona 296,472 82,984 27.99 0.16 11.69 47.57 0 0.00 0.00 0.00 0.00 
Arkansas 149,135 43,139 28.96 0.11 12.63 48.34 0 0.00 0.00 0.00 0.00 
California 1,566,914 406,991 25.97 0.29 13.09 42.93 48,644 3.10 0.47 4.31 3.02 
Colorado 162,191 56,502 34.84 1.10 24.59 52.17 3,420 2.11 0.61 2.15 2.50 
Connet 99,463 41,047 41.27 0.46 27.88 61.35 1,456 1.46 1.09 3.01 0.45 
D. Columbia 31,473 10,075 32.01 0.79 24.51 48.31 0 0.00 0.00 0.00 0.00 
Delaware 36,004 8,565 23.79 1.97 6.26 44.49 0 0.00 0.00 0.00 0.00 
Florida 745,924 68,933 9.24 0.08 3.40 16.66 31,614 4.24 3.82 8.44 1.09 
Georgia  454,760 136,317 29.97 0.08 11.91 53.36 133 0.03 0.00 0.04 0.03 
Hawaii 47,328 20,982 44.33 1.71 41.34 57.18 0 0.00 0.00 0.00 0.00 
Idaho 68,626 1,705 2.48 0.01 0.83 4.61 84 0.12 0.01 0.10 0.18 
Illinois 556,473 215,287 38.69 1.91 22.96 57.99 6,591 1.18 1.65 2.67 0.04 
Indiana 267,234 41,962 15.70 0.00 6.46 27.41 1,695 0.63 0.00 0.59 0.85 
Iowa 105,440 26,689 25.31 0.09 12.13 43.37 28,490 27.02 16.89 28.05 29.42 
Kansas 98,482 9,789 9.94 0.00 3.93 18.26 5,486 5.57 0.00 4.09 8.43 
Kentucky 184,443 54,597 29.60 3.89 14.52 48.50 2,755 1.49 0.39 0.83 2.32 
Louisiana 270,557 84,396 31.19 0.21 16.90 50.12 0 0.00 0.00 0.00 0.00 
Maine 43,966 11,935 27.15 1.98 19.62 39.56 3,858 8.77 1.73 12.43 8.13 
Maryland 206,644 76,480 37.01 1.10 26.65 55.82 10,603 5.13 5.74 10.44 0.86 
Massachus 187,087 59,742 31.93 0.18 14.81 55.39 3,758 2.01 0.50 3.24 1.46 
Michigan 388,512 85,786 22.08 0.19 7.21 39.44 15,995 4.12 0.23 2.35 6.56 
Minnesota 163,733 38,071 23.25 0.49 8.60 43.26 13,044 7.97 1.50 10.27 8.29 
Mississippi 165,753 50,440 30.43 0.08 14.48 53.07 1,468 0.89 1.32 1.47 0.28 
Missouri 232,561 39,219 16.86 0.18 5.13 30.30 38,385 16.51 0.26 6.33 28.64 
Montana 29,641 7,719 26.04 1.19 16.30 41.65 2,277 7.68 2.84 7.17 9.66 
Nebraska 66,369 20,059 30.22 6.50 16.70 49.89 1,468 2.21 0.44 4.22 1.26 
Nevada 88,685 19,149 21.59 0.11 10.66 38.46 7,622 8.59 2.25 11.50 8.54 
New Ham. 30,791 11,103 36.06 0.63 20.52 56.78 0 0.00 0.00 0.00 0.00 
New Jersey 240,101 66,260 27.60 0.47 14.11 45.03 0 0.00 0.00 0.00 0.00 
New Mexico 126,917 40,339 31.78 0.38 18.71 49.38 5,893 4.64 0.29 4.30 6.05 
New York 764,622 166,816 21.82 0.21 9.10 40.76 43,639 5.71 0.16 2.65 10.40 
North Carolina 431,117 129,236 29.98 0.31 17.14 48.05 86,515 20.07 9.69 42.84 6.33 
North Dakota 19,247 3,547 18.43 0.18 5.93 33.57 638 3.31 0.21 2.94 4.54 
Ohio  385,277 119,401 30.99 0.84 14.95 50.09 8,216 2.13 0.21 1.85 2.82 
Oklahoma 198,322 58,554 29.52 0.33 14.21 48.72 0 0.00 0.00 0.00 0.00 
Oregon 126,879 30,308 23.89 0.37 12.78 39.68 3,456 2.72 0.25 3.09 3.17 
Pennsylvania 393,054 93,284 23.73 0.07 8.44 41.78 1,075 0.27 0.01 0.56 0.13 
Rhode Island 33,860 8,249 24.36 0.57 11.14 40.12 8,249 24.36 0.57 11.14 40.12 
South Carolina 209,827 73,637 35.09 0.29 20.85 57.00 2,400 1.14 0.16 1.65 1.06 
South Dakota 30,728 8,843 28.78 0.55 16.36 45.81 153 0.50 0.14 1.03 0.22 
Tennessee 278,777 73,178 26.25 0.01 11.62 44.89 0 0.00 0.00 0.00 0.00 
Texas 1,279,211 457,316 35.75 0.54 13.62 62.91 94,927 7.42 7.68 15.06 1.33 
Utah 96,111 32,268 33.57 0.55 23.00 56.23 374 0.39 0.08 0.71 0.24 
Vermont 19,686 7,347 37.32 0.35 22.04 57.03 652 3.31 2.69 4.32 2.79 
Virginia 230,379 70,047 30.41 0.29 16.31 49.52 2,435 1.06 0.39 2.27 0.31 
Washington 269,848 118,606 43.95 2.80 38.90 59.00 46,462 17.22 2.65 18.23 20.47 
West Virginia 72,601 22,394 30.85 0.73 14.81 51.20 23 0.03 0.02 0.01 0.05 
Wisconsin 194,954 26,433 13.56 0.05 3.30 24.88 20,821 10.68 1.16 9.65 14.04 
Wyoming 22,422 6,640 29.61 2.36 21.95 43.73 1,670 7.45 2.06 13.49 4.42 
Total 12,385,175 3,412,882 27.56 0.51 13.65 46.20 561,408 4.53 1.94 6.11 3.12 
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Table 2B. Percentage of Children 0-5 years of Age Receiving Preventive Dental Services (RPDS) by provider type and child age FY 2011 
 
      DENTIST  
 
                  NON  - DENTIST 
 
  
State Enrolled RPDS % RPDS  <1 1-2 3-5 RPDS % RPDS <1  1-2 3-5 
Alabama 217,052 76,725 35.35 0.02 7.39 0.09 4,881 2.25 0.21 1.95 0.09 
Alaska 32,447 8,449 26.04 0.10 4.81 0.00 0 0.00 0.00 0.00 0.00 
Arizona 285,905 84,628 29.60 0.03 4.89 0.00 0 0.00 0.00 0.00 0.00 
Arkansas 148,869 45,844 30.79 0.02 4.94 0.00 0 0.00 0.00 0.00 0.00 
California 1,566,914 406,991 25.97 0.04 4.69 1.49 48,644 3.10 0.07 1.54 1.49 
Colorado 167,972 67,110 39.95 0.33 11.14 2.09 7,715 4.59 0.21 2.29 2.09 
Connet 101,816 45,864 45.05 0.07 11.42 0.38 1,809 1.78 0.20 1.19 0.38 
Delaware 37,304 9,879 26.48 0.00 2.87 0.00 0 0.00 0.00 0.00 0.00 
D. Columbia 32,502 12,826 39.46 0.04 9.11 0.00 0 0.00 0.00 0.00 0.00 
Florida 771,673 58,562 7.59 0.01 0.74 0.78 32,254 4.18 0.33 3.07 0.78 
Georgia  473,117 154,539 32.66 0.01 5.15 0.00 0 0.00 0.00 0.00 0.00 
Hawaii 49,758 16,058 32.27 0.05 7.40 0.00 0 0.00 0.00 0.00 0.00 
Illinois 549,718 230,143 41.87 0.22 8.91 0.05 11,425 2.08 0.30 1.73 0.05 
Indiana 268,436 44,038 16.41 0.00 2.63 0.18 626 0.23 0.00 0.06 0.18 
Iowa 108,953 28,869 26.50 0.02 4.74 15.16 30,897 28.36 2.64 10.55 15.16 
Kansas 102,276 26,477 25.89 0.05 4.64 4.19 6,034 5.90 0.06 1.65 4.19 
Kentucky 186,851 54,017 28.91 0.03 4.34 1.05 0 NA 0.00 0.25 1.05 
Louisiana 270,647 96,917 35.81 0.05 7.42 0.00 251 0.09 0.09 0.00 0.00 
Maine 41,922 8,491 20.25 0.02 2.99 9.10 6,750 16.10 0.42 6.58 9.10 
Maryland 215,526 86,092 39.95 0.22 10.74 0.47 14,796 6.87 1.16 5.24 0.47 
Massachusetts 187,051 64,384 34.42 0.05 6.27 1.26 5,678 3.04 0.08 1.70 1.26 
Michigan 389,473 89,096 22.88 0.05 2.76 3.01 15,601 4.01 0.05 0.95 3.01 
Minnesota 166,805 38,656 23.17 0.07 3.21 4.94 16,562 9.93 0.21 4.78 4.94 
Mississippi 164,258 54,091 32.93 0.02 5.61 0.50 7,320 4.46 0.69 3.27 0.50 
Missouri 233,644 44,101 18.88 0.04 2.36 0.44 1,833 0.78 0.01 0.33 0.44 
Montana 31,331 8,819 28.15 0.13 6.27 5.12 2,545 8.12 0.36 2.64 5.12 
Nebraska 66,295 20,797 31.37 0.05 6.51 1.26 2,158 3.26 0.11 1.89 1.26 
Nevada 95,819 23,169 24.18 0.04 4.46 2.78 6,079 6.34 0.26 3.30 2.78 
New Hamp. 31,267 11,530 36.88 0.12 7.60 0.00 0 0.00 0.00 0.00 0.00 
New Jersey 251,182 80,859 32.19 0.10 6.68 0.00 0 0.00 0.00 0.00 0.00 
New Mexico 127,006 43,266 34.07 0.11 7.50 2.19 4,285 3.37 0.05 1.13 2.19 
New York 779,296 186,869 23.98 0.06 4.12 5.16 52,119 6.69 0.05 1.48 5.16 
North Carolina 431,773 138,617 32.10 0.06 6.59 3.20 86,025 19.92 1.36 15.37 3.20 
North Dakota 19,664 3,193 16.24 0.01 1.72 6.34 1,595 8.11 0.03 1.74 6.34 
Ohio  0 0 NA NA NA NA 0 NA NA NA NA 
Oklahoma 208,360 57,187 27.45 0.03 4.63 0.00 0 0.00 0.00 0.00 0.00 
Oregon 134,653 36,598 27.18 0.12 5.44 1.24 3,523 2.62 0.07 1.30 1.24 
Pennsylvania 403,628 95,935 23.77 0.01 3.27 0.45 5,544 1.37 0.08 0.84 0.45 
Rhode Island 35,162 9,326 26.52 0.05 4.70 0.27 297 0.84 0.00 0.57 0.27 
South Carolina 213,394 77,403 36.27 0.05 7.83 0.62 2,903 1.36 0.02 0.72 0.62 
South Dakota 34,108 10,656 31.24 0.09 5.92 0.20 231 0.68 0.02 0.46 0.20 
Tennessee 280,654 81,257 28.95 0.04 5.04 0.00 0 0.00 0.00 0.00 0.00 
Texas 1,325,890 473,134 35.68 0.07 4.10 1.00 124,517 9.39 1.30 7.09 1.00 
Utah 100,209 33,378 33.31 0.08 8.05 0.19 895 0.89 0.05 0.66 0.19 
Vermont 19,707 7,703 39.09 0.09 7.87 1.50 723 3.67 0.35 1.83 1.50 
Virginia 234,391 75,980 32.42 0.04 6.72 0.30 4,213 1.80 0.08 1.41 0.30 
Washington 279,156 132,805 47.57 0.59 15.65 14.52 69,024 24.73 0.70 9.51 14.52 
West Virginia 72,853 21,887 30.04 0.11 5.23 0.03 24 0.03 0.00 0.01 0.03 
Wisconsin 197,809 28,925 14.62 0.01 1.40 8.92 27,448 13.88 0.20 4.75 8.92 
Wyoming 22,268 5,481 24.61 0.03 3.78 2.38 1,575 7.07 0.20 4.49 2.38 
Total 12,166,764 3,517,621 28.91 0.51 14.63 47.17 608,799 5.00 2.39 7.87 3.73 
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Table 3A Bivariate Analysis FY 2010 
  
Variable Frequency 
Mean 
Proportions 
F 
statistic P value 
Months since implementation 
0 months 12 0.0000 
3.200 0.052 
1-24 months 15 0.0028 
24-48 months 13 0.0009 
More than 48 months 11 0.0012 
Reimbursement rates 
No program 12 0.0000 
0.320 0.730 
Reimbursement rates $1- $17 14 0.0014 
Reimbursement rates $18-$32 13 0.0021 
Reimbursement rates of $33 and higher 12 0.0017 
Provider types 
No Program 12 0.0000 
0.440 0.648 
Physician+ Physician extender (MD,DO,NP,PA 
NR, ARNP, FNP, CRNP) 22 0.0016 
Physician+ Physician extender including 
nurses (MD,DO,NP,PA NR, ARNP, FNP, 
CRNP,PHN,ARNP,APN,FQHC,CMA) 8 0.0013 
Only physicians (MD,DO) 9 0.0024 
Number of non-dental providers 
No program 12 0.0000 
8.770 0.001 
Number of providers ranging from 1-2 5 0.0046 
Number of provider ranging from 3-4 14 0.0011 
Number of providers greater than 5 20 0.0015 
Service provided 
No program 12 0.0000 
0.00 0.980 
FV only 26 0.0017 
Comprehensive treatment 13 0.0017 
Training 
No program 12 0.0000 
0.480 0.493 
Mandatory training 26 0.0014 
No training required 10 0.0018 
Not reported 3 0.0046 
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Table 3B: Bivariate Analysis FY 2011 
Variable Frequency 
Mean 
proportions 
F 
statistic P value 
Months since implementation 
0 months 10 0.0000 
1.35 0.2719 
1-24 months 8 0.0017 
24-48 months 16 0.0013 
More than 48 months 17 0.0008 
Reimbursement rates 
No program 10 0.0000 
1.32 0.278 
Reimbursement rates $1- $17 15 0.0007 
Reimbursement rates $18-$32 14 0.0015 
Reimbursement rates of $33 and higher 12 0.0014 
Provider types 
No Program 10 0.0000 
0.98 0.3863 
Physician+ Physician extender 
(MD,DO,NP,PA NR, ARNP, FNP, CRNP) 23 0.0014 
Physician+ Physician extender including 
nurses (MD,DO,NP,PA NR, ARNP, 
FNP,CRNP,PHN,ARNP,APN,FQHC,CMA) 9 0.0008 
Only physicians (MD,DO) 9 0.0082 
Number of non-dental providers 
No program 10 0.0000 
2.67 0.0585 
Number of providers ranging from 1-2 5 0.0007 
Number of provider ranging from 3-4 15 0.0013 
Number of providers greater than 5 21 0.0012 
Service provided 
No program 10 0.0000 
1.42 0.2407 
FV only 27 0.0010 
Comprehensive treatment 14 0.0015 
Training 
No program 10 0.0000 
2.86 0.09 
Mandatory training 28 0.0010 
No training required 10 0.0018 
Not reported 3 0.0008 
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